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Palladium based catalysts are used for selective hydrogenation of alkynes to alkenes. Modifications 
of the near-surface region either by the incorporation of carbon on interstitial lattice sites or by the appli-
cation of Pd intermetallic compounds cause an increased selectivity compared to pure Pd. Under reaction 
conditions of the total hydrogenation much less carbon is dissolved in the Palladium as shown by in situ 
photoelectron spectroscopy [1-3]. In situ prompt γ activation analysis studies indicated that unselective 
hydrogenation proceeds on hydrogen-saturated β-hydride, whereas selective hydrogenation was only pos-
sible after decoupling bulk properties from the surface events.  
The structurally well-defined intermetallic compound PdGa - highly selectivity for the selective hy-
drogenation of acetylene- show a strong modification of the electronic states on the surface of PdGa com-
pared to elemental Pd and a complete isolation of the Pd atoms on the surface of PdGa. In situ 
investigations proved the high stability of the surface, thus excluding segregation phenomena (common 
for alloys) or sub-surface chemistry involving C and/or H atoms (known for elemental Pd) [4]. By sup-
pressing the sub-surface chemistry, the electronic modification as well as the site isolation leads to high 
selectivity and long-term stability of PdGa in the selective hydrogenation of acetylene.  
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